Large differences in fertility between women with high and low levels of education suggest that schooling may have a direct impact on knowledge and use of contraception. We investigate this issue using information on women in Mexico. In order to identify the causal effect of schooling, we exploit temporal and geographic variation in the number of lower secondary schools built following the extension of compulsory education in Mexico from 6th to 9th grade in 1993. We show that raising females' schooling beyond 6th grade increases their knowledge of contraception during their reproductive years and increases their propensity to use contraception at sexual debut. This indicates that the impact of schooling on women's wellbeing extends beyond improved labor market outcomes and includes greater autonomy over their fertility.
Introduction
Access to contraceptive methods is essential to securing the wellbeing and autonomy of women (World Health Organization, 2012) . By decreasing exposure to AIDS, and to the complications of pregnancy and childbirth, the use of contraception has the potential to prevent more than one third of maternal mortality globally (United Nations, 2011) .
Contraception also enables women to plan their families, in terms of timing and spacing as well as the number of births. This ability to plan empowers women in spheres outside the home, for example, allowing them to participate in paid employment. Despite this, many women in the developing world do not have access to contraception. The United Nations estimates that around 222 million women in developing countries who wish to delay or stop childbearing are not using any method of contraception (Singh & Darroch, 2012) .
Contraception is widely recognised as a means to achieving the Millennium Development Goal of empowering women. As a consequence, there is considerable interest amongst policy makers in understanding the drivers of women's use of contraception (World Health Organization, 2011) . 1 The available evidence suggests that the most important barrier to contraceptive use in developing nations is inaccessibility, principally due to a lack of knowledge about contraception (Bulatao, 1998) . However, the large differences in fertility rates between more and less educated women within countries suggest that this lack of knowledge is more acute amongst those with little education (Skirbekk, 2008) . This raises the question of whether schooling has a direct effect on women's knowledge and use of contraception, and hence autonomy over their fertility. 2
The aim of this paper is to investigate whether schooling is causally related to knowledge and use of contraceptive methods in a developing country context, specifically Mexico in the 1990's. Economic theory suggest that schooling should increase knowledge and use of contraception. For example, schooling may improve women's ability to acquire and assimilate information about the benefits of family planning, and hence their use of contracption (Kenkel, 1991; Rosenzweig, 1995) . Schooling can also lead women to demand fewer children and more contraception if it makes them more efficient producers of healthier (better quality) children (Becker, 1960; Becker & Lewis, 1973; Becker, 1991; Willis, 1973) or more future oriented (Becker & Mulligan, 1997; Perez-Arce, 2011) . Finally, since schooling is in itself a form of empowerment (Duflo, 2012) , it is likely to have long lasting effects on female autonomy by increasing the self-confidence that is necessary to negotiate and bargain with the male authority figures in their lives.
Despite the wide-spread interest in increasing female empowerment in developing countries, the drivers of women's autonomy with respect to family planning and contraception use have, for the most part, been overlooked in the economics literature. The vast majority of research in economics has examined the causes and consequences of female economic empowerment (Buvinić et al., 2013) . This body of research has found that income earned by women, particularly outside their husband's farms, increases their autonomy in household decisions (Anderson & Eswaran, 2009 ). There is also evidence that cash transfers disbursed to women whose families participate in conditional cash transfer (CCT) programs improve child inputs and households expenditures (Attanasio & Lechene, 2002; Gitter & Barham, 2008; Rubalcava et al., 2009 ), but the evidence on whether this is a result of active female decision-making is mixed (Adato et al., 2000; Duflo et al., 2013; Handa et al., 2009) . Much less is known about the drivers of female autonomy in the realm of contraception. Notable exceptions are de Brauw et al. (2013) who show that participation in a CCT program in Brazil increased exclusively female control over contraception decisions, and Mocan & Cannonier (2012) and Dinçer et al. (2013) who find that schooling increases the propensity to use modern contraception in Sierra Leon and Turkey. 3 Our research adds to this small but emerging literature on female autonomy and the use of contraception in developing countries. In addition, we also make a contribution to the development literature investigating the impact of schooling on fertility related behaviours more broadly (Breierova & Duflo, 2004; Lavy & Zablotsky, 2011; Osili & Long, 2008) .
In this study, we examine the causal impact of schooling on women's knowledge of contraceptive methods during their reproductive years and their use of contraceptive methods at their sexual debut. These outcomes speak directly to the issue of women's autonomy with respect to family planning and fertility. For example, the decision to use contraception is manifest only if women are aware and informed about contraceptive methods.
Finding that schooling increases knowledge about contraception would suggest that schooling contributes to the process of empowering women with the ability to obtain and utilize information for the purpose of making fertility related decisions. A women's sexual debut is a significant life event. Since contraceptive use depends on the interplay between the preferences of a woman and her partner, along with other social expectations and pressures, finding an effect of schooling on the use of contraception at sexual debut would be a clear indicator of female empowerment at an early age.
The empirical challenge in identifying the causal effect of schooling on these contraception related outcomes is accounting for the potential for common unobserved confounders that effect women's schooling and their contraceptive knowledge and use. For example, future orientation is likely to induce women to attend school for longer periods and to make greater efforts to learn about contraception through school based sex education classes or medical service providers. If this is the case, OLS estimates of schooling would lead to an overstatement of the true effect. On the other hand, precocious young women might be more successful at school and more likely to engage in risky sexual behavior, leading to OLS estimates that understate the effect of schooling.
In order to identify the causal effect of schooling on knowledge and use of contraception, we exploit plausibly exogenous changes in school attainment induced by Mexico's education reform. In the early 1990's, the Mexican Government embarked on an unprecedented program of reform that was designed to modernize its education sector. The education reform, a result of Mexico's National Agreement for the Modernization of Basic Education in 1992, consisted of two main components: 1) an increase in the level of compulsory provided education from primary school (6th grade) to lower secondary school (9th grade), and 2) a school building program that saw 6188 new public lower secondary schools built between 1993 and 1998. The school building occurred at different rates over the period from 1993 to 1998 across Mexico's thirty two states. This induced variation in exposure to the reform based on an individual's state of birth as well as their age when the reform was introduced. Thus, the education reform provides a natural experiment that generates plausibly exogenous variation in education that we use to identify the causal effect of education on contraceptive knowledge and use. 4
Our results suggest that the returns to completing at least one grade of lower secondary education include an increase in knowledge and use of contraceptive methods during the first sexual encounter, but with considerable heterogeneity in effects. Our findings suggest that policy interventions to increase female schooling at the lower tail of the education distribution, particularly in rural areas, lead to greater female physical autonomy as measured by knowledge of contraceptive methods during women's reproductive years and use of contraceptive methods at sexual debut. Aside from the medical benefits of contraceptive use for women and their children, greater physical autonomy is likely to be conducive to greater female empowerment within and outside the household. This is of direct policy relevance for Mexico and for many other Latin American countries that reformed their public education systems at the lower secondary level during the 1990s.
The paper is structured as follows: Section 2 provides background information on education and fertility in Mexico. Section 3 describes the data used in our analysis and section 4 outlines our empirical model and identification strategy. Section 5 presents the empirical analysis of the effect of schooling on contraceptive knowledge. Section 6 reports an extensive series of sensitivity analyses and section 7 concludes.
Prior to 1992, primary education in Mexico (grades 1 through 6) was compulsory and nearly universal but lower secondary education (grades 7 through 9) was largely viewed as an optional continuation of primary studies (Levinson, 1999) . In 1989, with the goal of expanding the "provision of lower secondary educational services" (Poder Ejecutivo Federal, 1999, p.41) the Mexican Government started an unprecedented educational modernization program that involved a number of administrative and curricular reforms. In 1992, administrative resources were decentralized from the Federal to State Governments.
In July of 1993, the law was amended to require nine years of schooling, making lower secondary education a constitutional right for children that completed the 6th grade at the end of the school year 1992-1993. 5 By making it a constitutional right, the Government was obliged to provide access to lower secondary education to any student graduating from primary school (Cuervo et al., 2009 ). To meet this obligation, a program to construct a large number of public lower secondary schools was undertaken. 6 Between the school years of 1993-1994 and 1998-1999, 6159 new public lower secondary schools were constructed. This increased the number of schools per 1000 children aged 12 to 14 by 1.09, or around 30%, over the period 1993-1998.
The education reform succeeded in significantly increasing lower secondary enrollments.
The percentage of children aged 12-14 who were enrolled in lower secondary schools had been at 69.1% in the ten years before the education reform began in 1993. 7 By 1998, it had increased to 79.1%. 8 5 The education system is composed of three levels: basic (includes pre-primary, primary and lowersecondary), upper-secondary education (high school) and tertiary education (technician, bachelor's degree and postgraduate studies).
6 Tuition and books in public schools in Mexico are free of charge. However, students pay the costs of exam fees, transport and/or other living costs and schooling materials.
7 Authors' calculations based on enrolment data from the Ministry of Education, obtained in August 2012 from http://www.snie.sep.gob.mx/estadisticas_education. The number of children aged 12-14 in each year is from Consejo Nacional de Poblacin (CONAPO): http://www.conapo.gob.mx/ 8 It is worth noting that while the 1993 legislation made education through to the ninth grade a constitutional right and parents are responsible for ensuring that their children complete at least 9th grade, neither parents nor children are prosecuted if children leave school before completing 9th grade. It is still the case that less than 100% children complete 9th grade. In 2010, just 21.3% of women aged 15 and older in 2010 had completed grade 9 INEGI (2012b).
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Two notable features of the school construction program are that (1) it was rolled out at different points in time across Mexico's 32 states, and (2) the number of the schools built differed from state to state. These features are demonstrated in Figure 1 which graphs the cumulative number of new public lower secondary schools opening per 1000 children aged 12-14 over the school years 1993-4 to 1998-9 for three of the richest and three of the poorest states in Mexico. Figure 1 shows that, for Mexico city (one of the richest states), the cumulative number of new schools opening rose from 0.01 per 1000 12-14 year olds in 1993-4 to 0.07 in 1998-9. In contrast, in Oaxaca (one of the poorest states), it rose from 0.42 new schools per 1000 12-14 year olds to 2.03 over the same period. This variation provides the source of identification for the effect of schooling in the analysis that follows.
Coinciding with the introduction of the Modernization of Basic Education in the early 1990s (and the subsequent increase in lower secondary enrolments) has been a marked decline in the fertility rate of women in Mexico. The fertility rate fell from 3.5 children per woman in 1992 to 2.3 in 2009 (INEGI, 2012a). There are, however, significant differences in fertility by education level. For example, women with no education had 3.8 children on average in 2009 while women with lower secondary education had 1.6 children (INEGI, 2012a) . Assuming that fertility control is achieved through the use of contraception, these statistics suggest that higher levels of education are associated with greater knowledge and use of contraception. In this research, we seek to determine whether this association is causal.
More specifically, this research seeks to investigate whether education leads to an increase in knowledge about contraception and to an increase in the use of contraceptives at a critical time in young women's sexual life. In the case of Mexico, school attendance at the lower secondary level should have a direct effect on contraceptive knowledge because sex education has been taught as part of the lower secondary school curriculum since the early 1970s. 9 Following the 1992 Education Modernization Program, classes on contraception were moved from the third to the second year of lower secondary schooling and were taught in greater depth. 10 Therefore children who completed lower secondary education before and after 1993 should have received sex education that included contraception, but those who attended after the 1993 school reform may have benefited from a more extensive treatment of contraception. 11
Aside from the information on contraception provided as part of their lower secondary education, all women of reproductive age, regardless of health insurance status, can obtain information about contraception at health clinics in Mexico through family planning programs (Juárez et al., 2010) . The first family planning program in Mexico was introduced in 1974. The purpose of these programs was to disseminate information on contraception, and provide family planning services in health units in the public sector (Juárez et al., 2010) . In 1994, with the publication of the Mexican Family Planning Norm, the principles, policies and strategies for the provision of family planning services became standardized. Under the Norm the promotion and dissemination of family planning services is done through mass media communication, social and community participation, group techniques, personal interviews, and home visits. 12 Information, guidance and counselling on family planning and use of contraceptive methods is offered to all women and men of reproductive age visiting health clinics (regardless of the purpose of the visit). The information and advice given is appropriate to the different stages of the person's reproductive life. 13 However, evidence suggests that adolescents are not familiar with the reproductive health services offered at clinics (Schiavon, 2008) . 10 Children who attended elementary education after 1993 were intended to benefit from basic sexual education (e.g. male and female reproductive systems, pregnancy, childbirth and post-partum) in grades 5 and 6, but the textbooks were not available until 1999 and 2000. (http://www.iea.gob.mx/webiea/ sistema_educativo/planes/plan_primaria.pdf). The amount of sex education received by students who attended elementary education up until 1998 did not change with the education reform. 11 However, evidence indicating that elementary and secondary teachers had insufficient knowledge about contraception, and felt uncomfortable teaching materials on sex education (INEGI, 2002) may have impeded knowledge acquired at school. 12 However, evidence suggests that there has not been a sound communication strategy to inform and raise awareness about sexual health as the topic of sexuality is discussed only sporadically in radio and television programs (Carballido, 2008) . 13 The 1994 Family Planning Norm covered the following methods: hormonal (oral, injectable and subdermal), intrauterine device, bilateral tubal occlusion, vasectomy, barrier methods and spermicides, natural methods (timing, rhythm or Ogino-Knaus, temperature, cervical mucus or billings and symptothermal). The Norm was updated in 2004 to include the emergency pill, female condom and diaphragm (as part of the barrier methods) and lactation amenorrhea.
Note that the Family Planning Norm was implemented throughout the whole of Mexico in 1994, so it is unlikely to pose a threat to our identification strategy which exploits variation in the timing and intensity of the construction of public lower secondary schools across Mexico's states. Nonetheless, we carry out an extensive sensitivity analysis which examines this issue, along with several other potential threats to the identification and interpretation of our findings (including differential access to the internet, and religious schools). To preview the outcome of this analysis, we find a robustly significant causal impact of schooling on knowledge of contraceptive methods and the use of contraception at sexual debut, although our estimates may be viewed as providing a lower bound on the true effects.
Data

The ENADID
Our analysis draws on data from the Encuesta Nacional de la Dinámica Demográfica (ENADID). The ENADID is a household-based cross sectional survey of contraceptive practices, fertility history, and educational attainment of women aged 15 to 54 years in Mexico. We use the ENADID 2009, which was conducted by the national statistical agency, the Instituto Nacional de Estadística, Geografía e Informática (INEGI) and the National Population Council (CONAPO). 14 Over 100,000 women completed the ENADID survey in 2009. Our analysis is based on the 33,913 women who were aged 7 to 12 and 15 to 22 years when the education reform was launched in 1993. 15 As discussed below, this sample includes women who were exposed to the eduction reform (and who form the treated group) and women who were not exposed to the reform (who form the control group). We limit our analysis to women because neither the ENADID nor any other Mexican survey that is representative at the national level ask men to report their educational attainment 14 Although the survey was also conducted in 2006, we only use the 2009 wave because the ENADID 2006 does not contain information on state of birth, which is required in order to match individuals with the state level measure of school construction intensity at age 12. 15 The sample size is net of the 467 observations that had missing data on knowledge about contraceptive methods, use of birth control during first encounter or control variables. and contraceptive knowledge and practices.
The key outcomes of interest in this research are measures of knowledge and use of contraception. Knowledge about contraception at the time of the survey is measured by the number of methods that women report to knowing when asked: "Could you tell me which methods or means a couple can use to avoid or delay a pregnancy that you have heard about?" The 13 methods listed include: bilateral tubal occlusion, vasectomy, the pill, injections, implant, patch, intrauterine device, male condom, female female condom, foams, natural methods (calendar, rhythm and abstinence), withdrawal, and hormonal post coitus methods (emergency pill).
We measure women's use of contraception at sexual debut with an indicator constructed using responses to the question "In your first encounter, what contraceptive methods did you or your partner use?" The indicator is coded as one if the respondent reported using at least one of the enumerated methods, and is coded as zero if the respondent reported that they "did not use anything". 16 We note that although this information is reported retrospectively, one's sexual debut is typically a significant and memorable life event, and for this reason recall error is unlikely to pose a significant problem. However, to the extent that there is random misreporting (Cremin et al., 2009) , the standard errors of the regression coefficients will increase. We use information from the ENADID on the respondent's date and state of birth to link individuals to the state level measure of school construction intensity at age 12, the state level measure of the number of health clinics at age 12, and the following preprogram state characteristics: lower secondary school enrolment rate per child aged 12-14 in 1991, and the employment share in agriculture in 1990. The school construction data and the data on the number of lower secondary school enrollments is from the Ministry of Education (Sistema Nacional de Estadística Educativa, in Spanish). Data on the number of people employed in each employment sector in 1990 and on health clinics is from IN-EGI website. 17 Age-specific historical population data was obtained from the National Population Council. 18
Defining the Treated and Control Groups
Children enter lower secondary school, which begins at grade 7, at the age of 12 in Mexico.
Therefore, women aged 7-12 when the school year commenced on the 1st of September 1993 were exposed to the education reform, and they constitute the treated group. The final year of lower secondary school in Mexico is grade 9, and students are typically 14 years of age at the start of this grade. Consequently, women who were 15 years and older when the 1993 school year started on September 1st are expected to have completed lower secondary school before the reform was introduced and are therefore not exposed to the education reform. 19 For this reason, 15-22 years old form the control group for the analysis.
A-priori, it is not clear whether those aged 13 and 14 years of age at the start of the 1993 school year belong to the treatment or control group as the education reform targeted those entering grade 7 who are typically 12 but made provisions to accommodate 13 and 14 year olds. 20 In order to minimize biases arising from misclassification of individuals as treated (or control), we omit observations on individuals aged 13 or 14 in 1993 from our primary analysis. We investigate the sensitivity of our results to excluding these observations in section 6. 21
Summary Statistics
Means and standard deviations for the outcomes of interest and control variables by treatment status are reported in Table 1 . Statistically significant differences in means between treatment and control groups are indicated by asterisks in the final column of the table.
As can be seen from the table, women in the treated group complete 10.37 grades of school on average compared to 9.56 for women in the control group, and this difference is statistically significant. Women in the treated group are also more likely to have used birth control during their first sexual encounter (20.5% in the treated group versus 14.7% in the control group). However, women in the control group are more knowledgable about birth control methods, reporting to know 10.63 methods on average compared with 10.55 methods known by members of the treated group. This is likely to be attributable to the fact that women in the treated and control groups are at different stages of their reproductive life. Note, for example, that women in the treated group are much younger (average age of 25.3 years compared to 34.3 years in the control group), less likely to have started their sexual life (84% have had sex compared to 95% in the control group), more likely to be single (33.2% compared to 14% in the control group), and have fewer children (1.2 on average compared to 2.3 children for women in the control group). In the analysis that follows, we account for these differences as well as the potential endogeneity of education in our investigation of the causal effect of schooling on knowledge and use of contraception.
Evidence of the Impact of the Education Reform
In order for the education reform to serve as an instrument for schooling, and hence permit the identification of the causal effect of schooling on contraceptive knowledge and use, it must be the case that the reform impacted schooling outcomes. Evidence of the impact of the reform on schooling has been found by Andalón (2010) when looking at its effect on smoking behaviors. We investigated whether this is the case in our data by estimating the following linear probability model for the number of grades of school completed:
where S iasm is a binary indicator equal to one if woman i in birth cohort a and birth state s completed at least grade m, and the model was estimated m times {m=1,2,...18}.
The variable measuring the education reform T a P as , is the product of the indicator for belonging to a birth cohort in the treated group (T a =1 if age in 1993 is 7-12) and the intensity of exposure to the public school building program faced by a woman in birth cohort a born in region s, P as . The intensity of exposure to the public school building program is defined as the cumulative number of new government lower secondary schools per 1000 children aged 12-14 that were available to cohort a with region of birth s at age 12. The measure of the education reform reflects the fact that, for women in the treated group, the greater the number of public schools constructed in her state of birth before she started lower secondary education (per 1000 children aged 12-14), the more likely she is to have attended lower secondary school. To account for the fact that the government school building program was rolled out in a compensatory way, we include interactions between the indicator for treatment T a and a vector of state-level pre-program characteristics X s which includes i) the enrollment rate in 1991, and ii) the share of people employed in the agricultural sector in 1990. We account for cohort of birth and region of birth specific factors by including cohort fixed effects, C a and state-of-birth fixed effects, K s . X i is a vector of individual characteristics that includes indicators for indigenous condition (5% of the sample) and rural residence (20% of the sample) and ε iasm is the error term. 22
The solid line in Figure 2 plots the point estimates of the coefficient on the schooling reform variable resulting from these m regressions, one for each schooling grade. The dashed lines provide the corresponding 95% confidence intervals. The figure shows that the education reform had a positive and significant effect on the probability of completing at least grades 7 to 9 with the biggest effect on the probability of completing at least grade 7 and the smallest (significant) effect on the probability of completing at least grade 9.
Given that the education reform is found to affect the probability of completing grades 7 and beyond, but not the likelihood of completing elementary education, and that formal sex education is taught as part of the lower secondary curriculum (see section 2), we use as our measure of schooling a binary indicator for completing at least one grade of lower secondary education.
We seek to understand the impact of schooling on women's knowledge and use of contraceptive methods. As a starting point, we posit the following model for the contraceptive outcome of interest:
where Y ias is defined as either the number of methods of contraception known at the time of survey by woman i in birth cohort a and birth state s, or as an indicator for use of contraception during her first sexual encounter. S ias is an indicator equal to one if the woman completed at least one grade of lower secondary school and zero otherwise. We include interactions between the indicator for treatment T a and a vector of pre-program state specific characteristics X s , cohort fixed effects C a , state-of-birth fixed effects K s , and a vector of individual characteristics, X i . Our primary objective is to obtain a reliable estimate of the coefficient on the indicator for attending lower secondary school, β 1 . The issue in doing so is that unobserved factors that influence a woman's knowledge about contraceptive methods or her use of contraception during her first sexual encounter, such as precociousness, may also determine whether she attended lower secondary school. For this reason, we follow a two-stage least squares (TSLS) approach.
The first stage model for attending lower secondary school is given by:
This is identical to the linear probability model given by equation (1) used to investigate the impact of the schooling reform in Section 3.4 when m = 7. That is, the outcome of interest in equation (3) is the probability of completing at least 7th grade. The key variable of interest in this first stage regression is T a P as , which is the product of the indicator for belonging to a birth cohort in the treatment group (T a =1 if age in 1993 is 7-12) and the intensity of exposure to the public school building program faced by a woman 14 in birth cohort a born in region s, P as . This variable serves as the instrument which identifies the impact of schooling in the two stage least squares (TSLS) models for contraception knowledge and use. 23 Specifically, the coefficient on schooling in the equations for knowledge about and use of contraception is identified by differences in the availability of schools among different cohorts of women who were born in the same state. Our identifying assumption is that, having controlled for region specific time invariant effects and birth cohort specific effects, differences in the availability of schools are uncorrelated with unobserved determinants of contraceptive knowledge and contraceptive use at sexual debut. 24 5 Empirical Results
The Effect of Educational Reform on Schooling
Estimates of the linear probability model for completing at least one grade of lower secondary school are reported in Table 2 . Column 1 reports our baseline specification, while columns 2 -5 report specifications which attempt to account for life-cycle factors related to fertility decisions and hence the demand for knowledge about and use of contraception.
Standard errors clustered at the state level are reported in parentheses. 25 Estimates of the 23 As discussed above, the reform has not in fact lead to 100% of children completing 9th grade. While this is most likely due to voluntary drop out (neither parents nor children are prosecuted for children failing to complete lower secondary school), we cannot rule out the possibility that, despite the sizable school construction program, capacity constraints lead some children to drop out before completing lower secondary education. This highlights the importance of accounting for the intensity of the school building program in the year in which each treatment cohort enters lower secondary education in addition to treatment status in using the school reform to identify the impact of education in the analysis that follows.
24 Noting that the inputs into the production of health can be affected by both schooling and knowledge, previous work has attempted to separate the impact of schooling and knowledge on the consumption of cigarettes, alcohol and exercise (Kenkel, 1991) . We do not have data on contraceptive knowledge at sexual debut, so the contraceptive use equation is estimated with contraceptive knowledge omitted as an explanatory variable. Under our identifying assumption, contraceptive knowledge can be excluded from the regression of contraceptive use because the school construction affects contraceptive knowledge only through its effect on school attainment. The coefficient of schooling on contraceptive use captures the total effect of schooling. 25 Bertrand et al. (2004) and Angrist & Pischke (2009) argue that obtaining consistent estimates of clustered standard errors requires between 42 and 50 clusters. However, Bertrand and her colleagues and Cameron et al. (2008) show that the rate of rejecting the null hypothesis when it is true is larger when there are 50 clusters than when there are 20, thus suggesting that 20 clusters are sufficient.We have 32 clusters. cohort and state of birth fixed effects (not reported) are available upon request. The key parameter of interest in this equation is the coefficient on the education reform variable, measured by the interaction between the cumulative number of new schools built and the indicator for treatment. In this analysis, the treated group is composed of women who were 7 to 12 in 1993 and the control group is composed of women who were 15 to 22 in 1993.
As shown in column 1 of Table 2 , the education reform variable is associated with a statistically significant increase in schooling. Evaluated at the sample mean of 0.72 new public schools per 1000 children aged 12-14, the point estimate of 0.034 implies that the reform increased the probability of completing 7 or more grades of school by 2.45 percentage points. This compares to the sample average of 74.11 percent. The F-statistic on the school reform variable is 13.23, exceeding the critical value of 10 that is used to assess whether instruments are weak (Stock et al., 2002) . Looking across the top panel of the table, it is clear that the effect of the reform on a woman attending lower secondary school is robust to accounting for (potentially endogenous) life-cycle factors related to fertility and contraception (ever having sex, marital status, and the number of children).
Effect of Schooling on Contraceptive Knowledge and Use
In Tables 3 and 4 Beginning with Table 3 , the first column reports estimation results from the baseline specification that includes the controls listed in equation (2). The specifications in columns 2 -5 of Table 3 account for milestones in women's reproductive lives that may impact on their post schooling acquisition of knowledge about contraception. Column 2 adds to the baseline specification an indicator for ever having sex, column 3 adds to the baseline specification indicators for married and widowed/divorced (omitted category is single), while column 4 augments the baseline specification with the number of (live) children the respondent has at the time of survey. Column 5 adds the full set of variables capturing reproductive milestones to the baseline specification.
Both the OLS and the TSLS estimates of the effect of completing at least one grade of lower secondary school from the baseline specification reported in column 1 of Table 3 are positive and statistically significant. The OLS point estimate implies that attaining education beyond elementary schooling increases a woman's knowledge of contraception by 2.1 methods whereas the TSLS estimate indicates an increase of 4.1 methods. This difference suggests a negative correlation between unobservables impacting on both schooling and contraceptive knowledge, as may occur if precocious women are more likely to continue studying but less likely to learn about contraceptive methods. Alternatively, the larger TSLS estimate may be evidence that the marginal benefit of schooling for the subpopulation that was affected by the education reform is higher than the effect for the average person. However, the Hausman test finds that the difference between the OLS and TSLS estimates is not statistically significant. It is important to note that the failure to find evidence of a statistical difference between the OLS and TSLS estimates is unlikely to be attributable to having a weak instrument. The F statistic for the instrument in the first stage ranges from 12.11 to 13.23 across the five specifications, comfortably exceeding the rule of thumb value of 10 typically used (Stock et al., 2002) . In terms of the magnitude of the estimated effect relative to the sample average, we find a 20% increase in the known methods of contraception amongst those with at least one grade of lower secondary education compared with those whose highest level of education is primary school.
The specifications in columns 2 -5 of Table 3 account for milestones in women's reproductive lives that may impact on their post schooling acquisition of knowledge about contraception. The results reported in columns 2 and 3 of Table 3 show that women who are sexually active and are married or divorced know more contraceptive methods than women who are not sexually active and are single. In contrast, women with more children (column 4) know fewer birth control methods. The inclusion of the full set of variables representing reproductive milestones, reported in column 5, suggests that knowledge about contraceptives increases when women become sexually active. However, the inclusion of theses variables either separately (columns 2 to 4) or together (column 5) does not alter the magnitude of the schooling coefficient, confirming that completing at least one grade of lower secondary school increases the number of contraceptive methods a women knows.
The Hausman test finds that the difference between the OLS and TSLS estimates is not statistically significant in columns 2 -5 of Table 3 . In appendix Table A .1 we show that schooling lead to greater knowledge of both very effective and less effective methods. 26 Table 4 examines whether schooling impacts the likelihood of a woman using contraception during her first sexual encounter. As with Table 3 , column 1 of Table 4 reports results from the baseline specification that includes the controls listed in equation (2).
The specifications in columns 2 and 3 attempt to account for the fact that not all women in the sample report having had sex. To do so, the specification in column 2 adds to the baseline specification an indicator for whether the individual has ever had sex, while column 3 reports estimates based on the sub-sample of women who have had sex.
The results in Table 4 show that both OLS and TSLS produce positive and statistically significant estimates of the effect of education beyond elementary school on the probability that women use contraception at their sexual debut. 27 The OLS point estimate indicates that the probability that a woman uses contraception during her first sexual encounter is 11 percentage points higher if she has completed at least one grade of lower secondary education. While the IV point estimate is around four times the size of the OLS estimate, 26 The effectiveness of the methods was based on their failure rate, which is defined as the probability of unintended pregnancy within the first year of typical use. Very effective methods are those with failure rates of 10% or less and less effective methods are those with failure rates ranging from 12% to 28%. The information on failure rates comes from the CDC (http://www.cdc.gov/ reproductivehealth/UnintendedPregnancy/Contraception.htm) and the emergency contraception website (http://ec.princeton.edu/questions/eceffect.html), which relies heavily on (World Health Organization and Johns Hopkins Bloomberg School of Public Health, 2011) and (Trussell, 2011) . The findings are robust to the inclusion of the full set of variables representing reproductive milestones and an alternative definition of effectiveness based on a threshold of 5% failure rate. 27 The second stage results come from a linear probability model, but probit models (available upon request) produce very similar results.
the Hausman test fails to find any significant difference between them. 28 The magnitude of the estimated effect of education beyond primary school is substantial. Given that only 17% of women in the sample use contraception at their sexual debut, the estimated 11 percentage point increase due to having more than a primary school education represents a 65% increase in the probability of contraception use at sexual debut. In columns 2 and 3 we investigate whether the potential for selection into ever having sex is impacting on our findings by adding an indicator for eve having sex, and dropping from the estimation sample those who have never had sex, respectively. As can be seen from the table, the point estimates in columns 2 and 3 are not significantly different from those in column 1, suggesting that selection is not an issue in these data. This is not surprising given that more than 90% of the women in our sample report having had sex at least once in their life.
We provide some insight into why the school construction program was effective at increasing women's knowledge and use of contraception at sexual debut by examining sub-populations. Specifically, we repeat our analysis on the sample of non-indigenous women, the sample of women living in urban locations and the sample of women living in rural locations. These results are reported in Table 5 . Note that column 1 of Table 5 repeats the basic specification for the full sample. All specifications include the controls listed in equation (2). Panel A reports first stage results, Panel B reports OLS and TSLS results for the outcome "number of contraceptive methods known", while Panel C reports OLS and TSLS results for the outcome "contraceptive use at sexual debut". Beginning with the first stage estimates, a comparison of columns 1 and 2 reveals that the point estimate for the non-indigenous sample is smaller than that for the full sample, suggesting that the effect of the education reform on the probability of having completed at least one grade of lower secondary school is larger among indigenous women. The estimates in columns 3 and 4 show that the effect of the education reform in rural areas is close to three times the effect in urban areas. As urban areas are more densely populated than rural areas, we hypothesize that the main effect of building schools in urban areas is to reduce overcrowding in schools. In rural areas, each new school would be expected to signicantly reduce the distance to school. If this is the case, our findings suggest that an important avenue through which the education reform increased lower secondary schooling was by improving physical access in rural locations. Specifically, the school building program reduced the distance a child in a rural location must travel to attend school. 29 Panels B and C in Table 5 These results suggest that women in rural areas (where the reform had the largest impact on schooling) gained the most in terms of knowledge and use of contraception. We note, however, that the TSLS results should be interpreted with caution because the first stage F-statistics for the sub-samples are smaller than 10, although they exceed the value of 5, which Cameron & Trivedi (2005) propose as a less strict rule of thumb.
6 Robustness Checks
First Stage
Our identification strategy is based on the assumption that differences in exposure to the public lower secondary school construction program associated with the educational reform produced exogenous variation in the probability of completing at least one grade of lower secondary school. Therefore, distinguishing who is affected by the educational reform and who is not is key to our identification strategy. In order to investigate the validity of our approach, we examine the sensitivity of our fist stage estimates to (1) the potential for contamination of the control group due to late entry to school or grade repetition, and
(2) the exclusion of observations on those aged 13 or 14 in 1993. We conduct two other sensitivity tests to examine the validity of our instrument. The first considers private lower secondary school openings as an alternative instrument. The second investigates whether changes in school inputs rather than changes in access (via reduced distance) lead to an increase in educational attainment. The results using the baseline specification are reported in Table 6 . Although not reported in the table, we note that our findings from these sensitivity analyses are robust to the the inclusion of the life-cycle milestones.
The youngest cohort assumed to be unaffected by the school reform is the cohort aged 15 on September 1st 1993. However, this cohort may be impacted if there are over age enrolments due to delayed entry into school or grade repetition. If this is the case, then the control group will include treated individuals, resulting in an under-estimate of the effect of the education reform on completing at least one grade of lower secondary school.
We investigate this issue in column 1 of Table 6 by examining the sensitivity of our first stage estimates to excluding from the sample the cohort aged 15 in 1993. The resulting estimated effect of the reform is smaller than its counterpart reported in column 1 in Table   2 . This suggests that the reform did not raise the probability of women who were 15 in 1993 completing at least one year of lower secondary school, confirming that they belong in the control group.
We next examine the decision to exclude cohorts aged 13 and 14 in 1993 from our sample. This decision was prompted by the fact that, although the reform targeted cohorts aged 12 and younger in 1993, provisions were made to accommodate 13 and 14 year olds who wished to continue, or return to, lower secondary school. This created some ambiguity as to whether these cohorts belonged to the treated or control group. We investigate this issue in column 2 of Table 6 , in which we replicate the specification given in column 1 of Table 2 , redefining the treated group to be the cohorts aged 13 and 14 in 1993 while retaining as the control group those aged 15 and older in 1993. The resulting point estimates of the coefficient on the reform variable are found to be statistically insignificant, suggesting that the education reform had no significantly different impact on the cohort of women who were 13 and 14 in 1993, as compared to those who were 15 to 22. This supports the exclusion of these cohorts from the treatment group. 30 Column 3 in Table 6 shows an alternative specification of our first stage equation (2) in which the indicator of treatment status is interacted with the cumulative number of new private lower secondary schools in the woman's state of birth at age 12. Given that the public school construction program has been shown to have its largest effect on the lower secondary school attendance of the most disadvantaged women, we would expect very little effect of private school openings. Finding a larger effect for private schools than for public schools would cast doubt on the validity of our instrument. As can be seen in column 3 of Table 6 the estimated coefficients on the interaction between treatment and private school construction is negative and statistically insignificant. This provides some confidence that the instrument used in our analysis is valid.
An important consideration when examining the impact of an intervention as extensive as Mexico's school construction program is whether it impacted the quality of lower secondary education. We investigate this issue using the pupil-teacher ratio as a measure of quality. The national pupil-teacher ratio was 17.9 in 1990, 17.7 when the school construction program began in 1993 and 17.3 when it ended in 1998. We therefore consider whether we are incorrectly attributing improved school attainment solely to the increase in the quantity of school when the effect may in part be attributable to the improved quality of schools, as measured by the pupil-teacher ratio. To do so, we add to our baseline specification an indicator for treatment status interacted with the pupil-teacher ratio in the women's state of birth in 1990. The results from this specification, reported in column 4 of Table 6 , show that the pupil-teacher ratio does not significantly affect women's completion of at least one grade of lower secondary education. More importantly, the effect of the education reform on schooling is robust to the inclusion of the pupil-teacher ratio.
These results suggest that increases in school attainment are likely to have resulted from improving access to education (via reduced distance to school), rather than changes in the quality of education. 31
Second Stage
Our identification strategy for estimating the effects of schooling on contraceptive knowledge and use is based on the assumption that the educational reform is uncorrelated with other unobserved factors that affect women's knowledge and use of contraception. One possible threat to this assumption is the introduction of the 1994 Mexican Family Planning Norm, which standardized the type of information offered at health clinics throughout the country from 1994. For the Norm to pose a threat to the validity of using the educational reform as an instrument, it would need to impact on treatment and control groups differentially across states of Mexico and over time, since the school building program varied across states and time over the period 1993-1998. While this is unlikely to be the case because Family Planning Norms are national programs, we investigate this issue in two ways. First, we examine whether the information provided through the Family Planning Norm of 1994 had differential effects on treated and control groups. Second, we attempt to directly control for the potential for a differential spread of birth control knowledge via the Norm across states and over cohorts. These results are reported in Table 7 .
Our treated and control groups may have differentially benefited from the Family Planning Norm of 1994 because the two groups were at different stages in their reproductive lives when the Norm was introduced. In our sample, women start having sex at the age of 19, on average. As our control group is comprised of women aged 16-23 in 1994 when the Norm was introduced, it is likely that many would have started their sexual life before the Norm's introduction. Assuming that women typically seek out information about contraception and acquire contraceptives around the time they start having sex, the sexually active women in the control would have benefited less from the Family Planning Norm of 1994 than those who were not sexually active. Simply put they would already have discovered the information promoted in the educational campaigns and offered at the health clinics for themselves. In contrast, cohorts in the treated group were 8 to 13 when the 1994 Family Planning Norm was introduced and unlikely to have had sex. Therefore, all in the treated group will have benefited from the standardization of information offered at health clinics but not all in the control group. If this is the case, we would expect a downward bias in the estimated effect of schooling on knowledge about contraception.
In order to investigate the degree to which this is a problem, we repeat our estimations removing from the sample observations for women who were 19 to 23 in 1994 since, on average, women in the sample have their sexual debut at 19 years of age. In doing so, we create a sample in which all individuals were exposed to the same information at health clinics at the start of their reproductive life. This in turn ensures that the only difference between treatment and control groups is the education reform. The results from this sensitivity analysis when the outcome is the number of contraceptive methods known and use of contraception at sexual debut are reported in columns 1 and 3 of Table   7 respectively. A comparison of results for the number of contraceptive methods known in column 1 of Table 7 and column 1 of Table 3 , and use of contraception in column 3 of Table 7 and column 1 of Table 4 show that when we omit observations on individuals who may not have benefitted from educational campaigns, the estimated effect of schooling on knowledge and use of contraception increases, although the difference between the estimates is not large. 32
Next, we attempt to directly control for the potential for a differential spread of birth control knowledge via the Norm across states and over cohorts. To do this, we add to our baseline specification the per capita number of health clinics in each state at the time the respondent was 12 years of age. If the spread of information was quicker in states with higher intensities of school construction, accounting for health clinics would yield smaller effects of schooling on contraceptive knowledge and use at sexual debut. As shown in columns 2 and 4 of Table 7 , the OLS results indicate that the effect of completing at least one year of lower secondary school on contraceptive knowledge and use is not sensitive to accounting for the number of health clinics. Overall, the results provide no evidence that a differential spread of information via the Norm explains the impact of completing at least one grade of lower secondary school on either contraceptive knowledge or the use of contraception during the first sexual encounter.
Another source of information about contraceptives is the internet. Internet use in Mexico began in 1997. The population with access to internet grew from less than 0.5% during the nineties (Telmex, 1999) to 40% in 2012. 33 According to INEGI, 76% of the Mexicans navigating cyberspace are under the age of 35 suggesting that younger women who were affected by the education reform have more access to the information available on the internet than older women who were not affected by the reform. This would pose a problem to our identification strategy if internet access grew faster in states with a higher intensity of school construction (poor states). However, around 36% of the individuals in the richest Mexican states, such as Mexico City and Nuevo León had internet access in 2010, compared with 10% in the poorest states like Chiapas and Oaxaca. These data suggest that internet adoption was higher in richer states (where fewer schools were built) than in poorer states (where more schools were built and school attainment grew faster).
Therefore, our estimates should be considered lower bounds for the effect of educational attainment on contraceptive knowledge and use.
A final potential source of confounding we investigate is differential information that may impact on knowledge and use of contraception resulting from attending a religious school. For example, the content of formal sex education may differ systematically between religious, predominantly catholic schools, and other schools. This may be relevant since, while the Mexican Constitution of 1917 prohibited the Catholic Church from the delivery of education, a change in legislation in 1992 allows religious associations to establish private schools. In principle, however, sex education at religious and non-religious schools should not differ because the legislation requires religious schools to adhere to the same education standards, guidelines and curriculum as public schools, defined by the Ministry of Public Education. In practice, however, adherence to the sex education curriculum may be difficult to enforce. This would pose a problem for our identification strategy if students attending religious schools received less information in states with a low intensity of school construction. However, low intensity school construction states tend to be the wealthier, more socially progressive states. This suggests that if religious schools fail to adhere to the sex education curriculum, our estimates are likely to understate the effect of education on knowledge and use of contraception.
Conclusion
Previous research on empowerment in developing countries has focussed on the causes and consequences of economic empowerment of women. In this research, we consider a more fundamental empowerment issue, that of women's ability to control their own fertility. In particular, we investigate whether education empowers young women with the knowledge, or the ability to access knowledge about contraceptive methods and to use contraception at the important life transition of their sexual debut.
In order to disentangle the causal effect of education from unobserved confounders that may also determine a young women's knowledge and use of contraception, we exploit plausibly exogenous variation in schooling induced by Mexico's 1993 education reform.
Our findings show that the education reform increased the proportion of women who completed at least one grade of lower secondary school by 2.45 percentage points. We also found evidence suggesting that the effect of the reform was driven by a reduction in distance to public schools in rural areas. In terms of knowledge and use of contraception, our findings suggest that increased schooling has lead Mexican women to have greater autonomy over their fertility decisions. Relative to women who finish elementary school or less, women who complete at least one grade of lower secondary school know 2.1 more birth control methods. This represents a 20% increase in known methods of contraception amongst those with at least one grade of lower secondary education. We also find that completing at least one grade of lower secondary school increases the likelihood that a young women uses contraception at her sexual debut by around 11 percentage points, or 65%. These results are of direct policy relevance for Mexico and many other Latin American countries that reformed their public education systems during the 1990s to increase lower secondary attainment using a mix of policies.
Given the institutional context of our study, attending lower secondary school in Mexico could have increased women's knowledge about methods of contraception either through school based formal sex education or by increasing their ability to acquire this information from other sources such as the internet. Most likely, the effect of schooling on women's decision to use contraception during the first sexual encounter was driven by increased awareness about different contraceptive options and their benefits. Another possibility is that more educated women use contraception at sexual debut because they choose more educated partners who strongly prefer to use contraception (Breierova & Duflo, 2004 ). Finally, it is possible that schooling affected female autonomy by making women more future oriented. Unfortunately, we lack the data required to explore the relative contribution of these potential avenues through which schooling may affect contraceptive knowledge and use. This is clearly an important area for future research.
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